Hexose phosphates as regulators of hepatic glycogen synthase phosphatases.
The activity of glycogen synthase phosphatase from smooth endoplasmic reticulum of liver was stimulated markedly by galactose-6- and fructose-6-phosphates and to a lesser extent by glucose-1- and 2-deoxyglucose-6-phosphates. The synthase phosphatase of liver cytosol showed strong activation by glucose-1-, glucose-6- and fructose-6-phosphates and smaller activation by galactose-6- and 2-deoxyglucose-6-phosphates. Kinetic analysis showed that the activators did not affect the Km for glycogen synthase D, for either enzyme. The mechanism of activation of the two phosphatases by hexose phosphates appears to be by combination of the activator at a specific activator site on the enzyme rather than by substrate modulation. It is concluded that certain hexose phosphates, particularly fructose-6-phosphate and glucose-1-phosphate, can function as regulators of hepatic synthase phosphatase activity, and that this may explain the ability of elevated blood glucose to increase both glycogen synthase I activity and glycogen synthesis in the liver.